



UPPER-SECONDARY TEACHERS’ PERCEPTIONS  









This paper reports a study onmathematics teachers’ perceptions of
theMaturamathematics exam inCroatia. The study focuses on the
suitabilityofmathematicsschool textbooks forstudents’preparation
for theexams, thecomplexityof the tasks in theexams, thegrading
and scoring of the exams, and teachers’ level of satisfaction with
studentachievement.Thestudyusedaconveniencesamplingmethod.
Itwasconductedthroughaquestionnaireadministeredto308upper
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2. Matura in Croatia
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es),	vocational	schools,	and	art	 schools.	Vocational	schools	 last	 from	





education.	Students	who	complete	 four-year	 art	 schools	may	also	 sit	
for	the	Matura	exams.	The	Matura	is	organised	and	conducted	by	the	
National	Centre	 for	External	 Evaluation	 of	Education,	which	 is	 also	






requirements	 of	 the	 higher	 education	 institution	 they	wish	 to	 attend.	
The	higher	level	(A)	of	the	Matura	exam	in	mathematics	also	affords	











ematics	is	 taught	at	 least	 three	hours	per	week	(NCVVO,	2020).	The	
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level	exam	has	28	tasks	in	total	–	16	multiple	choice	and	12	short	an-
swers	and	participants	can	achieve	a	maximum	of	40	points.	The	higher	
level	 exam	has	30	 tasks	 in	 three	categories	–	15	multiple	choice,	13	
short	answers	and	2	long	answers	and	participants	can	achieve	a	maxi-
mum	of	60	points.
2.2. Studies related to the Matura in Croatia















ams.	Consequently,	vocational	students	are	 less	 likely	 to	be	accepted	








2.3. Research foci 
Our	literature	search	shows	that	 the	number	of	studies	related	to	
Matura	exams	 is	 small.	Studies	 that	 examine	 the	mathematics	 teach-
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Moreover,	we	are	 interested	 in	 looking	at	 teachers’	opinions	and	
attitudes	in	relation	to	the	type	of	school	at	which	they	teach.	
3. Studies related to the research themes
In	this	section	we	provide	relevant	results	and	studies	to	support	
our	research	themes.











ly	 contain	 tasks	with	 a	 low	cognitive	 level,	 namely	procedural	 tasks	
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dominate	over	conceptual	ones	(Glasnović	Gracin,	2018;	Glavaš	etal., 
2019).	
3.2. Design of exam tasks in mathematics
Our	second	research	theme	is	concerned	with	teachers’	perceptions	
of	the	Matura	exam	in	mathematics	over	the	years.	This	theme	is	ap-
proached	 from	 the	 perspective	 of	 task	 design	 in	mathematics	 educa-















3.3. Grades awarded by teachers and external evaluation
The	 third	 research	 theme	 in	 our	 study	 is	 concerned	 with	 scor-
ing	 in	 the	Matura	exams	 in	mathematics	and,	 consequently,	with	 the	
grades	students	obtain	in	the	exam	and	those	awarded	by	the	teacher.	
The	reliability	of	a	teacher’s	grade	is	important	for	schools,	teachers,	
families,	 and	 students.	 Some	 studies	 have	 examined	 the	 relationship	
between	 the	grades	given	by	 the	 teachers	and	some	form	of	external	
examination.	 In	one	way,	 the	 teachers’	grades	are	more	 reliable	 than	
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the	teacher’s	assessment	(Black	etal.,	2011).	A	review	of	studies	which	
examined	 the	accuracy	of	 teacher	 judgement	compared	with	external	
exams	described	mixed	results	–	some	studies	reported	strong	accuracy	
and	some	studies	reported	weak	accuracy	(Brookhart,	2013).	
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such	as	name,	 email	 address,	or	name	of	 the	 school.	Data	 collection	
began	at	the	end	of	July	2019	and	lasted	for	a	month.	Completion	of	the	
questionnaire	took	about	15	minutes.	
We	 took	 care	 that	 the	 sample	 of	 teachers	 for	 the	 study	 to	 some	
extent	agrees	with	 the	official	data	on	students	who	 took	 the	Matura	




ondary	 school	 programmes	 in	Croatia	whose	 students	 took	 the	 state	
graduation	exam	in	2019,	189	(48	%)	are	grammar	schools,	and	203	











































The	 questionnaire	was	 designed	 exclusively	 for	 the	 purposes	 of	
this	study,	thus	it	was	necessary	to	perform	an	exploratory	factor	analy-
sis	(EFA)	using	the	principal	axis	factoring	(PAF)	method	before	pro-
cessing	 the	 data.	 Initially,	 all	 items	were	 examined	 and	 this	 resulted	




















1 2 3 4 5
Item	6 .853 .283 -.057 .084 .096
Item	5 .815 .181 -.034 .135 .144
Item	7 .784 .288 -.073 .170 .071
Item	8 .771 .346 -.137 .034 .117
Item	2 .328 .815 -.120 .219 .122
Item	4 .343 .712 -.165 .215 .169
Item	1 .363 .695 -.108 .215 .156
Item	3 .411 .672 -.053 .300 .111
Item	29 -.009 -.086 .771 -.027 -.022
Item	26 -.159 -.060 .716 -.154 -.166
Item	23 .045 -.067 .643 -.033 .022
Item	27 -.034 -.041 .633 -.089 -.253
Item	25 -.169 -.065 .609 -.089 -.217
Item	15 .170 .193 -.005 .808 .148
Item	18 .116 .177 -.104 .784 .124
Item	11 -.043 .121 -.255 .646 -.065
Item	19 .211 .165 -.020 .502 .259
Item	20 .065 .081 -.113 .096 .810
Item	21 .108 .107 -.143 .108 .729
Item	24 .155 .164 -.261 .106 .547
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However,	the	factor	analysis	excluded	a	large	number	of	items	(9,	
10,	12,	13,	14,	16,	17,	22,	28,	30,	31,	32),	which	we	find	relevant	 to	


















α N M SD
Textbook	A 0.92 308 3.11 1.10
Textbook	B 0.92 308 3.76 1.08
Design 0.81 308 3.24 .97
Criteria 0.78 308 3.34 .92
Scoring 0.82 308 2.69 .86
Item	9	(Appropriateness	A	level) 308 4.06 1.07
Item	10	Appropriateness	B	level) 308 2.37 1.17
Item	12	(Demanding	A	level) 308 2.30 1.20
Item	13	(Demanding	B	level) 308 1.72 .99
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Item	16	(Time	length	A	level) 308 3.28 1.39
Item	17	(Time	length	B	level) 308 4.39 .95
Item	22	(Scoring	correct-incorrect) 308 2.94 1.21
Item	28	(Low	passing	score) 308 3.35 1.31
Item	30	(Scoring	complications) 308 3.86 1.14
Item	31	(Satisfaction) 308 3.44 1.04
Item	32	(Grade) 308 3.35 .99












1 2 3 4 5
Figure 1. Proportional	response	distribution	for	the	selected	items
5.1. The suitability of currently valid textbooks
In	 this	 section,	we	 describe	 results	 for	 the	 variables	TextbookA 
(Cronbach’s	α	=	0.918)	and	TextbookB(α	=	0.921)	on	teachers’	opin-
ions	on	the	suitability	of	school	 textbooks	for	preparing	students	(in-
dependently	and	with	 the	 teacher’s	help)	 for	 the	higher	 level	Matura	









of	 textbooks	 for	 taking	 the	higher	and	basic	 level	of	 the	Matura	 (t	=	
-12.731,	df	=	307,	p	<	0.001).
Also,	 there	 are	 statistically	 significant	 differences	 between	 the	








 SS df MS F p
Textbook	A
Between	Groups 6.120 2 3.060 2.535 .081
Within	Groups 368.147 305 1.207
Total 374.267 307
Tetxbook	B
Between	Groups 10.148 2 5.074 4.437 .013*
Within	Groups 348.773 305 1.144
Total 358.921 307
Design
Between	Groups .392 2 .196 .206 .814
Within	Groups 291.181 305 .955   
Total 291.573 307    
Scoring
Between	Groups .679 2 .340 .448 .639
Within	Groups 231.102 305 .758
Total 231.781 307
Criteria
Between	Groups 1.168 2 .584 .694 .500




Between	Groups 1.616 2 .808 .658 .519
Within	Groups 374.446 305 1.228
Total 376.062 307
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Appropriateness	 
B	level	(Item	10)
Between	Groups 4.529 2 2.264 1.654 .193




Between	Groups 26.953 2 13.477 7.204 .001*




Between	Groups .031 2 .015 .011 .989




Between	Groups 6.497 2 3.248 3.381 .035*




Between	Groups 10.334 2 5.167 4.904 .008*




Between	Groups 8.347 2 4.173 4.339 .014*
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Table 6.	Post	hoc	paired	comparisons,	with	Games-Howell/Bonferroni	
adjustment	depending	on	the	homogeneity	of	variances
School type M (SD)
Post hoc paired comparisons 
with Games-Howell /Bonferroni 
adjustment, Md (p)
Variables	
























































































extent,	meaning	 that	 the	basic	 level	 is	 challenging	 for	 their	 students.	




Teachers	 believe	 that	 the	 higher	 level	 exam	 is	more	 appropriate	
for	grammar	 schools	 than	vocational	 schools	 (Item	9,	M	=	4.06,	SD	
=	1.07).	On	average,	they	are	undecided	about	the	length	of	the	exam	
(Item	16,	M	=	3.28,	SD	=	1.39),	but	 there	exists	 statistically	 signifi-
cant	difference	between	the	teachers	from	non-mathematics	grammar	
schools	and	mathematics	grammar	schools	(Table	6,	p	=	0.001);	name-
ly,	 teachers	who	work	 in	 non-mathematics	 grammar	 schools	 believe	
that	not	enough	time	is	given	for	the	higher	level	exam.	It	seems	that	
teachers	would	propose	an	increase	in	the	duration	of	the	higher	level	

























































various	 researchers	have	pointed	out	 that	 scoring	 the	 solution	proce-






















5.4. Satisfaction with the students’ results on the Matura exam
In	this	section,	we	describe	the	results	for	Items	31	and	32	which	
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the	teachers	from	mathematics	grammar	schools	and	non-mathematics	















































the	 success	of	 their	 students.	The	 study	by	Ćosić	 (2017)	 showed	 the	
Matura	 expanded	 subject	 teachers’	 classroom	practices	 in	 vocational	
schools.	Teachers	felt	that	vocational	curricula,	which	has	fewer	hours	
and	a	lighter	subject	load,	disadvantaged	their	students	in	demonstrat-
ing	 the	kind	of	knowledge	and	skill	 required	at	 the	Matura	examina-
tions.	Additionally,	they	felt	responsible	for	converting	their	students’	
learning	into	good	Matura	results.	




the	 exam.	This	 shows	 the	discrepancy	between	 the	design	 intentions	
of	 the	Matura	and	 the	Croatian	educational	system.	Many	vocational	
school	students	take	the	Matura	every	year	(Kapović	etal.,	2019;	Buga-











mathematics	 textbooks	 for	 students’	exam	preparation,	 students’	 lack	
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mišljenja nastavnika o prikladnosti srednjoškolskih udžbenika matematike za
pripremuučenikazaispitedržavnemature,općimzahtjevimaispita,ocjenjivanju
i bodovanju na ispitima te o uspjehu učenika. Istraživanje je provedeno putem
upitnika na prigodnomuzorku od 308 nastavnikamatematike koji poučavaju u
srednjim školama u Hrvatskoj. Rezultati pokazuju da nastavnici matematike
školskeudžbenikenesmatrajuprikladnimazapripremuučenikazaispitvišerazine.
Nastavnici smatraju da je vrijeme predviđeno za ispit više razine nedovoljno.
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Većinomsuzadovoljnirezultatimasvojihučenika,noneopredijeljenisupopitanju
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14.		The	content	items	in	the	Matura	do	not	deviate	significantly	from	each	
other	from	year	to	year.
15.		I	believe	that	the	complexity	of	the	Matura	tasks	is	the	same	every	year.
16.		I	think	that	the	time	allowed	for	completing	the	higher	level	Matura	
exam	is	sufficient	given	the	complexity	of	the	tasks.
17.		I	think	that	the	time	allowed	for	completing	the	basic	Matura	exam	is	
sufficient	given	the	complexity	of	the	tasks.
18.		I	believe	that	there	is	no	difference	in	the	complexity	of	the	tasks	in	the	
first	and	current	Matura	exams.
19.		I	can	make	assumptions	on	the	content	of	the	next	Matura	exam	based	
on	the	content	of	previous	exams.
20.		I	believe	that	the	criteria	for	scoring	the	tasks	at	Matura	are	appropriate.
21.		The	criteria	for	scoring	the	Matura	tasks	align	with	my	criteria	for	
exams
22.		I	think	that	it	is	appropriate	to	score	most	tasks	at	the	Matura	on	the	
principle	of	correct-incorrect.
23.		I	believe	that	the	solution	procedure	should	be	evaluated	in	a	greater	
number	of	tasks.
24.		I	believe	that	the	existing	criteria	for	evaluating	tasks	give	a	real	picture	
of	students’	knowledge.
25.		I	believe	that	the	existing	criteria	for	scoring	tasks	reduce	the	overall	
result	in	Matura	exams	in	mathematics.
26.		I	believe	that	the	overall	results	of	the	Matura	would	be	better	with	a	
change	in	the	existing	scoring	criteria.
27.		I	believe	that	the	scoring	of	tasks	with	2	or	more	points	does	not	match	
the	number	of	task	outcomes	and	the	complexity	of	the	task.
28.		I	believe	that	the	low	criteria	for	passing	the	exam	affects	the	
motivation	of	students	to	prepare	for	the	exam.
29.		I	believe	that	the	results	of	the	Matura	exam	would	be	improved	if	the	
solution	procedure	were	scored	in	a	greater	number	of	tasks.
30.		I	believe	that	scoring	the	complete	solution	procedure	in	a	greater	
number	of	tasks	would	make	marking	the	exam	more	difficult.
31.		As	a	teacher,	I	am	satisfied	with	the	results	of	my	students	at	the	
Matura.
32.	I	believe	that	the	grades	at	the	Matura	agree	with	my	school	grades.
